Abstract-Signal harmonics presence in a power system is a major concerned to power engineers for many years. With increasing use of nonlinear loads in power systems, the harmonic pollution becomes more serious. One of the widely used computation algorithm for harmonic analysis is fast Fourier transform (FFT). In this paper, a harmonic analyzer using FFT was implemented on TMS320C6713 DSK. Here, two tests were conducted in order to analyze the harmonic content of 240V, 50Hz power supply. First, the supply voltage i s stepped down to 5V using a voltage divider in order to match the power rating of the DSK input. Secondly, the supply voltage is stepped down using a step-down transformer. The output from the DSK was displayed on oscilloscope and Code Composer Studio Software. This work has demonstrated the possibility of analyzing the 240V power supply harmonic content using the DSK board.
I. INTRODUCTION
A harmonic of an electrical signal is the content of the signal whose frequency is an integer multiple of the fundamental system frequency. The caused of harmonic in a power system are from highly nonlinear devices. In power system, harmonic analysis is use to determine the impact of harmonic producing load on a power system. This technique is widely used for system planning, equipment design, troubleshooting, etc. The effect of harmonics on power system can be in the form of reduce power efficiency, overheating in wire, ageing of electrical insulation, etc [1] [2].
Several algorithms has been proposed on harmonic analysis [3] - [7] and fast Fourier transform (FFT) is the most widely used computation algorithm [7] - [9] . FFT is an efficient algorithm used to compute discrete Fourier transform (DFT). DFT uses a finite set of discrete-time sample of an analogue signal and produces a finite set of discrete-frequency magnitude spectrum values.
This paper focuses on implementation of 240V, 50Hz power supply harmonic analysis on DSK board using FFT technique. The organization of this paper is as follows; we described the design requirement of the DSK board and the methodology in Section II. In Section III, we will discuss the result from the implementations. Finally, Section IV gives the conclusion of the work. The complete circuit of a power supply harmonic analyzer is shown in Fig. 2 . Here, the DSK board is connected to a computer for output display in Code Composer Studio™ (CCS™) software. The oscilloscope is used to display the time-domain output from the DSK.
The Simulink® block is used to initialize the DSK board as an ADC for power supply input. The sampling rate of the ADC is set at 32kHz and the input setting on the ADC source is Line In. The Simulink® blocks used for the initialization are shown in Fig. 3 . The C6713DSK block must be placed in the Simulink® model to set the target preferences and memory map to generate code for the DSK. 
B. Harmonic Display on CCS™
The settings for graph display on CCS™ are summarized in Table 1 
III. RESULT
To analyze the harmonic component of the 240V power supply using the DSK, first, it has to be stepped down to 5 V in order to match the power rating of the DSK board Line in. The power supply is stepped down using i) voltage divider ii) 240 V/6 V step-down transformer. The time domain plot for the input and output of the DSK board is displayed on an oscilloscope while the frequency domain plot is obtained on the CCS™. 
A. Power Supply Input Stepped Down by a Voltage Divider
To step down the power supply to 5 V using a voltage divider, the value of power resistors used are The total current drawn by the DSK from the voltage source is 5.34 mA which is a safe value for the DSK. The voltage across the Ω 940 resistor is 5.02 V, which closely match the requirement for the DSK board. The input and output wave of the DSK is shown in Fig. 5 . The input and the output of the DSK are slightly different in term of its magnitude because of the effect of digitalization done at the DSK stage. However, the frequency content of the input signal is preserved in the output which is very important since we are mainly interested in the frequency content of the signal.
For real-time harmonic analysis, FFT Waterfall selection from the Display Type of the Graph Property Dialog i n CCS™ is used. The frequency spectrum of the power supply is being displayed at different instances whenever the refresh command is executed as shown in Fig. 6 . It consistently shows high peaks at 0 and 50 Hz which correspond to the DC component and the 50 Hz component respectively. 
B. Power Supply Input Stepped Down by a Transformer
The complete circuit for harmonic analyzer from a stepdown transformer is illustrated in Fig. 7 . The choice of the transformer is 240 V/6 V which closely match the rating of the DSK board. Here, a
resistor is used to limit the current to be at most 5 mA. Another Ω k 120 resistor is placed in series to minimize the voltage drop across the Ω k 2 .
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. The value is chosen as a safety measure in case if the DSK board has nearly zero intern al impedance in which it would draw an extremely large current from the transformer. This is a very important measure since we have no information on the value of the DSK internal impedance.
In addition, we also can not measure the internal impedance of the DSK.
The stepped down voltage from a transformer gives cleaner output and better isolation against the higher voltage side, which makes it safer for the DSK board. This is evident from the comparison of the time-domain plot, Fig. 5 and 8 or the FFT plot, Fig. 6 and 9 . Fig. 8 shows fewer ripples in the input graph and similarly, Fig. 9 shows less energy content in the frequency range of 0 Hz < f <50 Hz. The time-domain plots of the input and output of the DSK are shown in Fig. 8 as the upper and the lower part respectively. Similar argument as in Fig. 5 can be made here when discussing the change in magnitude of the input and output signals of the DSK. The FFT plot for the outpu t of the DSK is shown in Fig. 9 which shows that the stepped down voltage from the transformer is cleaner than from that of the voltage divider. 
IV. CONCLUSION
A technique of power supply harmonic analyzer in frequency domain using TMS320C6713 DSK was presented. The output from a step-down transformer gives a smooth/clean sine wave compare to the output from the voltage divider. The reason for this observation is due to the greater isolation from the main supply provided by the transformer in which can not be provided by the voltage divider. In the case of voltage divider, the power resistors also generate harmonics in the down-converted voltage which can be seen from the presence of more ripples in the sine wave. The developed harmonic analyzer has correctly displayed peaks at 0 Hz and 50 Hz on FFT plots which correspond to the DC component and the 50 Hz component of power supply respectively.
